iwbia

Disease Prevention

B RE-SEBEZANZSRER
S B S5 HEs
—— LR S 437 )

X|ZE
ITEEXREEREED, WHKIRIF 276305

2 [HA AR LR A T IR IS AR R B B R 251, RS0 R AR B T S
FURS LT, 7B CH REEAEA I R . . MRNE SRSV RO RAESE, JE18 4y, @A
EREFEIEAL ALY, A 16S rRNABEf TPCRY HERIE 2/ RINE, 12 IK-BIHIEY HAR o> B T AR 24514
IRER, PCRELYKAGIN 14 FZGEEIN o (45 R4 RER, 5 MRCE S IR MR, B ER A27.8%, /8
RO A R 251, B -GS . ST 2E . RS R w2 R AR . (451810
FAERFN, CRIPP S IR 5 e A B A R IR BOR A . B R 2 . %5

LRGN AP R S

SRR B PR RORART; S RIE R MY W2l

CEHE. 1671-4393 (2025 ) 08-0054—07

035

B TS JE WA R s L W A T B, 16 B
WA FRB Y™ E 22T O o HO PR (0 4 e M FR R
JEAPER 2R, FrPR A MR R DA R | g5 2R AN 27
AR, BT R AIAE T T A o
SRR (Clostridium perfringens, CP) J&—1™
L2 3 AT BRI DR A AT IR, AR A1 5 R

DOI:10.12377/1671-4393.25.08.09

RGN A~ G, Horh, CHUBbR S 8UB RIS,
P a MR R R, SREESIREE SRS, HRRA.
R L AR, SRR S AR, IR R R
1.0%~2.5%, Jidb% Al 5100%"

AL AR R DX ) SRR 021, A
865 ko 20244F9 H, ZIHHARA S KBk Ak
I, RPN FFERVENGTS | 8 1 K B R e SR,
R AL HAb Tk . ARG RIR7T, (RS
KA s, &5 KBRS A R

EERN:

54

2025/8 NO.284 HEZL

REE (1980-) , 2, WWARITHA, AP, SZEEEIN, BT AsEE .



SRR E L E N AR, R HE =
e = B TR RS o a5 X4y B TR AR 25 P55
M, HEEERAERST, SRR s, o
rIRRB R RS

1¥ME5Fx
1.1 R PSRIE

WP EE 2 WG I AR DR AN B A B AL )
RIS 7 SRR TR AR T B IR S
B AR E L JEUE A5 2H ZU5 )R N SRR,
$18 3, 2~5 ClRAF &k

1.2 FEKFIF{UF

B R — A R #h — PR 22 SR (TSC) I8 . TRk fin
CFERRERIEFRIL (FTM) | ZRsh J)—RYfR EhI 7wt
FURE - DS 73 | AR k6 U, i AR
BHEA AT 0.1%E LK SE AR, A
S = il

16S rRNAZHH 1A f % & PCRIAF £, 2% Taq
PCR MasterMix, 4= TA¥) TA2 ( I Rty AR
wl; HS—150LE IR E M RT 75, 75 2R QIR SR WA
FRAE]; AART100 PCRAY, ALt 20 RBHME RS A
FRAT]; WD—9413BEEIE (50T 2 4, AL Is—1X
75 o

1.3 AEDBEFERENIRE

12 IRGB 4789.13—20128 MARAEY, H25 gkl
BTBERS, DIN225 mLI0.1%8E /K AL, B0 mL
P T TSCHUE IR, 50 CCRKISEEASS, 37 CIRAESS
7720 ho Phiks N AT SR TFTM, R4
T IRE#R20 WA E 8550 . M FTMEF 7RI AT 4%
QA EFR, WL BRI, HEf T S ek R IR
BE, M CRPULTE o IR, 28 R Fh g i sl ) — A
B bR 7R Ak, AR £ 18 7, 6 U B i Bh 1N
IR 2R 36 JFURE 110 B FT MBS I8 R e e T FL —
WIkeRs 7 3L, 37 cCHFR24 h, WECFURE & B AN e

Disease Prevention | Ze¥% BA 34

WA
1.4 #fiE 16S rRNA 89 PCR #&ilFnE A E

PEIF T G 4 B 4l 16 5% 75 0, 2 L 41
by / @05 T ARV EIDNA, 2% 16S rDNA
A DO % E P RO A U I Al
FHITPCRY W, 16S tDNAKESIMFH: F.
GAGCGGATAACAATTTCACACAGG, R:
CGCCAGGGTTTTCCCAGTCACGAC, HIEHK
JE500 bpo B FHUIR R St TR 37 m]
W, R4 TAEM TR (i) SR A B 2 =, s
SERAENCBISUR A TBLASTEE A, DARE 1R o

1.5 EZNBERE

2B PN M Z T PCRITIE, /3 BT
4 MR, B.oe SES Y, SIWMA AT
(i) R A PR AT A (1) o PCRIVARFR A
40 wL: 20 wL 2xTaq PCR Mix, 3 pL/ B EDNARL
M, 4 wLE RSP (552 pL) , #MEddH,O. VAR
FM: 94 °C 5 min; 94 °C 25 5, 58.7 °C 305, 72 °C
45 s, 151730 MEER, 72 °C 5 minZGEf, B0 wL
PCRW. F1.2%35 IR MIEE fe FRHL PR | o 2 e 15

it

W

1 ERESBETFSIMENFER

Rp o mEY 5IWEs (50 —37) K (bp)

GCTAATGTTACTGC-

CGTTGA
CPA a 324
CCTCTGATACATCGT-

GTAAG

GCGAATATGCT-

GAATCATCTA
CPB B 196
GCAGGAACATTAG-

TATATCTTC

GCGGTGATATC-

CATCTATTC
ETX e 655
CCACT-

TACTTGTCCTACTAAC

ACTACTCTCAGA-

CAAGACAG
ITX L 446
CTTTCCTTCTATTAC-

TATACG

55

2025/8 NO.284 FEZL



L1 b=y

Disease Prevention

ARG RIHIIR . R MEAMIER 00 dE 1 E K
R EIEANEA (R2)

R2AMIESERTIEAR
e 2 HATY
AP a (CPA) B (CPB) & (ETX) . (ITX)

A + - - -
B + + -
C + - -
D + - + -
E + - - +

1.6 ZHEA LG

KHFEEI ARSI = FrfE ey (CLSI) "HETE
PIR-BIEY B 7L, Ao B wkdE 75 2515 Fh
U R ABOAES, B1E B B e
IS . BRI IS Bk, RPEm
B R L CLSIbRE, DA (R) | Higy (1) F
BU () Kotk AR 250, HLKBIREH
ATCC25922 K T4 Pk

1.7 25 5 E 4

S 25 SO AR 2 14 R 25 551K 5
(F3) , MATAEHTRE (i) REARLAF
HH. PCRIWVIKZ F25 wL, #4125 wl 2XTaq
Mix. 1 pLIE#RDNA, 1 wL . FiEsSIiES
M (%05 wL, 10 pmol/wL) , JIddH,O%ME .
PCRISYVZ6A: 94 CCHIAZTES min; 95 CAETE40 s,
55~ 64 Ci k305, 72 CHEf1 min, $£35 PMEIE;
572 CHEMf10 min, PCR“HILR1 2% 35 ISkt
L VARSI 55

2483
2.1 I PRI s 5 2 4 5 B

BRI, RO IR . ARGk
ATEhIRME . IEEREIK . IEVS AR . TR)RRIE hhes K
o, SERHIUEL ~2 RIS LA H s
R, BE PSS R RO S, R

56

2025/8 NO.284 HEZL

SoRiglh . e AR i SRR
&, A+ Rt % . NBETS R K
5, T ARG S I o

22 MEEAEMENIREER

BOR o EIRL . PR Bl R R 5 e 2L EG B
(E1A) o gIERFRE R “BEULR |, 4NRTE
AR R AR AR (BB, FLk-
W s R 5 A s (E1C) |, RGN A
e LRI RE IR 2 . IS . TSCRFREE HE
BB (E1D ), Zh)i-AResh B B Anm G
70, P FERISARK AT (BME) , Do
R, FIMEFFREER M (EIF) o ZE5H0T, 5
RO B E AEEAR BRFAIE

1A: W2 CYHEEERS (1000x ); B: “BFUKEE RL,
C: FUHEIHESR S D: TSC £5375%; B: 317 — il iR 7
FTM iR 5

2.3 ZHE 16S rRNA i PCR #& il 0 B fh 4
EER

F H16S rRNAZ|PIPCRY AN DNA, £E500
bpib I — e gy (2) , STUHARE,

MP1234561789

500 bp

& 2 41 16S rRNA FE[K PCR 4 B8 oG I 25 SR



* 3 MAEESIM

Disease Prevention | Ze¥% BA 34

Yk FEp it 2 5L A 5¥FEH (57 —3") K (bp) RAIEE(CT)
F: GTGGTGGATGCCAGCATCC
blacyy 915 59
R: GGTCGAGCCGGTCTTGTTGAA
TR ol F: GGTTATGCGTTATATTCGCC o .
- S a y :
-~ M R: TTAGCGTTGCCAGTGCTC
F: GATCAGTTGGGTGCACGAGT
blagy 753 55
R: AATGATACCGCGAGACCCAC
F: ATCTCACCGACCACTCCTTC
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R: ACGCCGACTTCAGCTTTT
. F: CATCATTTTCGGCATCGTC
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F: ACTGGCTTAATCAATTTGGG
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SR PR A ) 377 55
AUETHRER & R: GTTCCGTAACCAGAAGGTT
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R: GCACCAGCCCCAACGAAACCAGTA
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24 FRENBEEER

F 4 FhEE R IEE 51PN PRATER 73 ZPREZ T
DNA HIHPCRY B 324 bpll) o B R FE B 196
bpf) B B R IEA B (E3) o Hthe . v BFAKK

1000 bp
750 bp

500 bp

324 bp

300 bp

150 bp 196 bp

50 bp

—

¥ 3 o, B # 3 PCR ¥ HEHLIKER

57

2025/8 NO.284 HEZ



L1 b=y

Disease Prevention

H. Va5 PRAIFEDNARIN U5 o . B HifPEE 2,
I TS PR B B YR CHL =S IR T o

2.5 HEIKINE R

2RSS 85 R W R4 5 By B RO B Sy
L RIRE R KRR BN 25535
100%, XSV . MARIES . RIUATD B 231
N0, S HEASUAE R R RN 2.

2.6 MZHEFE MR

5 MR ASENEAR IR AE B — PN e S it 24 B Pl v
blaCMY & 5, J100% (5/5) , blaTEM
FblaSHV AR H o SN 281 25 2 A Haph
(27 ) - I b =i &, N80% (4/5) , ant
(6' ) —=Ta, aph (2" ) =1 cMllaph (2" ) = 1d¥
AN o RS 255 A Hisull | sul2, sul3RHIZS)
B20% (1/5) . 40% (2/5) . 60% (3/5) o %75
R 2B loRAG HR 20 80% (4/5) o ST
STt 5 EE KRG H o TR o3 B8 DR A HA T 24 B RSO
3~4

3 itig

Py SR ER I T &, 2 hF R
B, MRIERERS Miatt . AR Ak, s
YERaME hE, RN . IRk . RS, 3
WANLZREIR o 2005 Fh 4 A1 B0 T 7P S TR TR 5|
&, WHA A R o e I o A0 T IR A Ok
B FFREPAMNEE RN T ™ Y EH
MIEG A5 AR B R 18 Gk, 4 B E
5 PRCHIF= S EM B, o H3N27.8%, KIHHH
RPEAIEES T R BRI 2 —. M E s
S R L X 11.55% o PIBHIHZE " 5 1L 4535843
WX 12.5%, KRBT H RS, R SFEALERA
WA, Tt —PWNFHF KA. 1200 = Z
FAWFRIEA, RO RREIE TR, FHEA L
A BEAL, PR/ IR B % . A&
B, B DURRE 2, R/ 22 A5 S SR 3
m, Iz ESIIN . HEEe . B DA, S8
WRIHEICAT . P AR TR G

3 45 Ty B AR 2R IR A R

) i o CLSI H|bibrif WFREL (HR) s
P ERZ 2 2R 255 (% )
R S R I
SLA A <13 14 ~ 22 =23 1 0 4 25
= .
. ORI <12 13 ~ 17 =18 3 1 60
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Genotyping and Drug Resistance Analysis of Toxin Genes in
Clostridium perfringens from Calf Diarrhea
——A Case Study of a Large—scale Dairy Farm in Shandong Province

LIU Zhimei
Da Zhuang Animal Husbandry and Veterinary Station, Yinan County, Linyi Shandong 276305

Abstract: [Objective] In order to find out the etiology and pathogen resistance of diarrhea calves in a large-
scale dairy farm in Shandong Province, the pathogenic identification and drug resistance analysis were carried
out. [Method] A total of 18 samples of mesenteric, lung, spleen and other tissues of dead calves were collected
aseptically and put into sampling bags. Through bacterial isolation and culture and biochemical test, bacterial 16
S rRNA was amplified by PCR and toxin typing was identified. The K-B agar diffusion paper method was used to
test the drug resistance of the isolated strains, and 14 drug resistance genes were detected by PCR electrophoresis.
[Result] The results showed that 5 strains of C.perfringens type C were detected, and the detection rate was 27.8%.
The isolated bacteria showed resistance to a variety of antibiotics, and B-lactams,aminoglycosides, sulfonamides
and chloramphenicol resistance genes were detected. [Conclusion] The results showed that C.perfringens type C
was the pathogenic bacteria causing diarrhea in calves on dairy farms, and it was resistant to some antibiotics. The
results of this study provide a reference for the prevention and control of Clostridium perfringens in dairy farms.

Keywords: diarrhea calves; clostridium perfringens; toxin genotyping; drug resistance
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